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CEREBRAL IJ^TERALlTY AI^D READING 
Jane P. Maclcworth 



In 1937 Orton .suggested that inadequate reading skill was 
oft^ti a890ciated with inadequate patterns of cerebral domina^ice. 
He felt that many poor readers showed disturbnnces of laterality. 
D^slexics might have a dominant right brcin, which might lead to 
the mirror reversals so common in dyslexics* Recent work has 

V ^ ^ ^ — 

\ confirmed that hemispheric patte^ms of ^dominance"^ are related to 
reading skills* ^ - 

/ - Reading involves the cooperation of the two hemispheres. 
The left hemisphere is- predominantly* concerned with sequencing 
V * abilities, and with speech in particular. Some children nay 

have speech centers in both hemispheres, with a resultant defect 
in visuo-spatial skills. Recent research has shown that the skills 
bf the right brain are essential for re?KJing. It can match words 
and letters as patterns, and plays a major part in the recognition 
of Spelling patterns. Highly skilled readers nay go directly from 
the visual pattern of the word to meaning, bypassing the lef t^ 
brained speech skills. 

Bogen (1975) has pointed out that the right brain is 
coiQ>rehensive, creative and synthetic, in the sense that it pu^s 

r 

things together. It is superior on kinesthetic and tactile skills, 
as well as nonverbal ^£^t±^l^killB t such as recognition of faces, 
pictures, geonetrlc shapes, andTlrap^ read i^ng. It can also connect 
a written word with the appropriate object^ ^It.defais with the 
nonverbal aspects o^aipsic, such as intonation and^nitc^ and may 
be essential in the ^recognition of the nature of a sentend^^^^^nce 
Intonation indicates wheUier the sentence is a question, a stit^tent 
or a cowand (Ql^stein and Co<^r, 1974). Bogen suggests that \ 
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t^eaching shoul^^ deal with both sides of the brain, not just the 
left *heiiii sphere speech. Readings writing and laathematics 
all require the cooperation of both hemispheres* Moreover, the 
right-brained skills of spatial matching, drawing, painting, 
photography, sculpture, and the ability tp produce and use 
engineering drawings^ are vitally important in. /Creative life, 
however Utt^le respect they may receive in school* » , 

Oirls, who may be weak in these right-brained' skills, particularly 
need training in them. * ^ 

The basic relationship between the brain ^nd the outside 
W9zld is complex* In general, the left brain controls the right 
side of the body* However, the. left brain also controls the right 
fields of both eyes, while the right brain controls the left 
fields of both eyes* Thus eye dominance*^ is somewhat of a nyth. 
Efruner (1963) wrote a little book entitled *6n Knowing: Essays for 
the Left Hand**, in which he discussed th^ teaching of mathematics* 
He pointed out thafthe heart* of mathematical learning was tipped - 
well to the left"* It is also tipped well t^the male side, since 
very few girls go in for higher -mathematics* Mathematics is a 
W^y of dealing with reality that begins with the counting of 
objects, and ends in an empyrean that is almost impossible ta^ 
comnunicatp in words* . > ' ^ ' 

There is a close relation between dreams, w>drch are almost 
entirely pictorial, and creativity, especiallyx5?nen the answer 
to a problem presents Itself in visual f^rfru The right brain is y * 
closer to reality than the left, which obscures xather th,an ^ 
illuminates by its concentration on verbal description** But, 
since the ieft brain dominates the ou.t look of ^the verbal human, 

,^he right brain cin. only conwiunicate its ii^sights when the left 

^ .y . • • ' * * • # 
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brain has gone as far.ai" it can and given up» Then the dreaming 
right brain presents the solution in an "Xha" experience* This 
pften happens when the cortex is falling asleep. Our daytime life 
IB tiae-bound, sequential activity that allows np^^time to stop and-»' 
dream* The night-time life of dreams is. essential'for. health, 
and it covers all space and time, thinking in a new way* 
Cerebral lateralization and handedness * 

The relation between handedness and brain dominance i^ by 
no means one to 'one* .Most left-handers have speech centered in 
the left bredn, o^st like roost right-handers* Some left-handers 
and people with mixed dominance may have speech centers in both 
h^aispheres* The best ways to measure dominance involve the use 
of eye fields or of ear dominance* Bartholomeus (1974) ftas 
described how the right ear of right-handers gives a superior 
result for letter and word sequences, while ihe left e^ar is 
^ superior for the recognition of a melody. When singing voices 
are fed into either ear, t;here is no difference, since the two 
hemispheres work in harmony* 

Beaumont/ and Dimond (1975) reported that when abstract 
shapes were sKown in either visual half«-field, non-right hamlers 
were better at the task than right<-handers« The authors felt 
that cerebral organization is more diffuse in the non-right hander* 
niu^ shape recognition is better in the l^ft brain of these 
)Jects than in 'the left brain of right-handers* 

Beaumont, (1974) remarked that between 5 and 12 percent of: 
the population consider themselves to be left-handed* However, 
the extent of lef t-h2(ndedness is not related to reading dif^ficulties* 
Theme are more likely to be found in subjects with an indeterminate . 
or mixmd dominance* Output is best when spatial and sequential 
processes are separated to some extent in the brain* There must ^ 



teaching should deal with both sides of the l^ain, not just the 
left *bemi sphere speech. Reading:, writing and* taat hematics 
all require the coc^ration of both^ hemiifpheres* . Moreover, Che 
right-brained skills of spatial inatching> ^irawing, painting, 
photography, sculpture, and the ability to produce and use 
engineering drawings are vitally .inportant In creative^' life, 

however little respect they m^y receive in school* * 

• • • . . J 

Oirls, who may be weak -in these right-brained skills, particularly 
^eed training in them. . ^ 

H • The basic relationship between the bVaih and the outside 

worlds is complex* In general, the left brain controls the ri^bt 
side of tile body. However, the •left brain also controls the right 
fields of both >Yes^ while ^e right brain controls the left 
fields of both eyes. " Jhus eye dominance is somewhat of a nyth. 
Brunei: (1963) wrote a little book entitled "On 'Knowing: Essays for 
the Left Hand**, in wh^ch he dike^jssed the teaching of rliat^jematics. 
He pointed out that"the heart of ma^ematical learning was tipped 

*well to thp left**. It Is also tipped well to the male ^ide, since 



very f€sw gi^s go in fpr higher mathematics. Mathematics is a, 
way of dealing with reality that begins with the counting of 

r 

(^jedts, and endd in an empyrean, that is almost impossible to 
cownunicate^-tn^ words. 

There is a close relation between dreams, which are almost 
entirely pictorial, and creativity, especially when the answer 
to a problem present^s itself in visual forrj. The right brain is 
Cl<)ser to reality than the left, which obscures rather thhn, 
illuidnat^ by its concentration on verbal description. But 
aince th* left brain dosiinates the outlook of the verbal human, 
the 'right brain can only communicate its insights when the left 
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required by the task and the nature of cerebral lateralization* 

Sance the non-right hander often has speech localized in 
both hemispheres, there •&y be an interf er.ence with the proper 
functiom of the right brain* nius raany non-right banders may 
perform poorly on the WAIS performance skills (Levy, 196.9). 
On ther- other hand, Bogen has suggested that the reduction in SAT 
scores in recent years may T^e due to the great increase in TV 
watching* While most of TV deals with imaginary events, it is- 
still more closely related to reality than^ verbal material* 
The Greeks discovered the advantage of the double brain when they 
invented the art of memorising facts by linking a word with a 
mental picture^ of some familiar object in their homes.' Wittrock 
(1975) also found that poor readers had .very poor verbal recall' 
scores even when they used imagery, achieving only 20 percent 
success, as compared to the 70 percent recall of the. normal 
children. Paivio (1971) showed that imagery is the most important 
variable in verbal recall. Bilateral speech representation rtay 
interfere with the imaging skills of the right brain. 
Laterality and reading . 



Ingram and Reid (1956J» found that only 29 percent of. 

• • • t, . 

poor readers in a group of children with developmental dyslexia 

were strongly lateralized. Children with verbal ' skills t^at were 

significantly inferior to performance skills on the Wechsler had 

audio-phonic difficulties. Those who were inferior on.t>|e perfor- 

mdpce scale had visuo-spatial errors. Nackworth (1974) found that 

a grotq) of severely disabled readers in Grade 10 made only a 

chance score on a spelling recognition test;. Patiently with right 

brain' danage were similarly unable to recognize «i4.?B^l lings. 

Pairlenta with left-brain damage had little diff:i,culty with the 

spelling recognition, making only half ^he niimber of errors that 
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be a reason why we have t^vo specialized 'Itemi sphere 8. Beaumont 
. reported that larger differences between response tiroes for spatial 
or verbal material were found in. the sub-dominant right , hemisphere 
of right-handed s^zbj^ts^; while ±n the left hemisphere the diff- 
erences between the two kinds of material we ire smaller. The non- 
right handed group showed more equal effects i,n the two hemispheres; 
people with right or mixed dominance are less lateraliz^ed than,, 
those with left brain d<MDinan€e. 

In a further experiment Dimond' and Beaumont (Beaumont, 1974) 
required subjects to match English and Greek letters within and 
between alphabets* Performance was better when both hemispheres 
were used together* With increasing sinistrality, a smaller 
difference in response times between the hemispheres was found. 
In raatheaatics, right . hemisphere superiority in subtraction was 
found*' Sinistrality was related to smaller differences between 
the ^ei^spheres , in response latency for addition, and larger ^ - 
dif fefences^or subtraction* Thus the brain of the left-hander *^ 
sQeas to be more clearly lateralized for calculation. Addition 
was regarded as a matching problem rather than a mathematical one# 
In word association, Dimond and Beaumont reported that the left 
hemisphere produced more common responses; the non-right handed 
group demonstrated the more creative skills of the right hemisphere* 
The conclusion was drawn that the dominant left hemisphere works 

best with a single topic; when however the representation of 

» 

stoills is more diffuse, there may be an advantage for synthesis* 
jiomplex integrative operations may therefore be carried out more . 
efficiently by the non-right hander. Thus the difference between . 
highly ^lateralized dominance and diffuse dominance shows itself 
in an interaiction between the level of complexity and integration 

- 8 - 



(1975) found that there was a left field preference for face-like 
pattern^, but again the poor readers, required more time than the 
good readers to recognize -a pattern* The male poor readers showed 
a left henifield score for ^^tters that was superior to that of 
the good male readers* The female poor re ade is however showed 
lower scores than the good ^readers in both fields, and th^y also 
took alnost twice as long as the good female readers with face 
recognition* The data suggest that the girls who were poor readers 
had a more wide-spread deficit than the boys* Marcel and Raj an 
concluded that the degrees of lateralization of, verbal and visuo- 
spatial skills were not related to each otPier*^ 

Silver and Hagin tl970) reported that children with reading 
disabilities were disoriented in space and time, in all modalities, 
visual axiditory and kineM:hetic-tactile* They also showed -a lack 
of •clear-p'CUt cerel^ral dominance* Children who improved with practice 
on the Bender-Gestalt also improved in reading, while one- third 
of the group did not improve on either* Silver (1975) reported ' 
that when children with communicative disorders were taught to 
produce visual art, they significantly improved in the abilities 
of selecting, ccH^bining and representing as compared with normals 
who received the same instruction* Thus t^hese handicapped children 
appeared to have right brain spatial dominance at the expense of 
left brain language* * 

White^(1969) discussed various aspects of laterality in 
relation to the type oi material used for testing* He noted that t 
bilateral presentation of random letters or digits favored recal). 
frop the- left visual fields, which fe^ to the right hemiaphere* 
Jewish -speaking children showed superior recall of Yiddish words 
in the left visual fields with unilateral presentation* He suggested 
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the right-Wfain damaged^ patients made. Both groups made 4^ percent 
errors wh^n >asXed to decide if two words sounded the sane or not/ 
(50 percent being chance). It is cleor,»that reading requires the. 
cooperation of both sides of ^e brain. Batenan (1969) suggested 
that the phoiiics method is better for teaching children to read, - 
but the ability to recognize word by siqht is an essential part 
of s)cilled reading. Ingran (1970) concluded that most dyslexics 
can make good progress with appiropriate in^ruetion. 

Bogart (1975) found that poor speller did ^ot differ 
from good^ Ones in patterns of cerebral dominance. There was a clear 
right visual field (left henisphere) superiority for both groups 
in recognizing letter p-^.irs. However, the poor spellers j^sponded 
more slowly than the good ones when using their right hands, though 
there was no difference betweeji the groups\rh^n the left hand was 
used. 

Buffery (1974) described a study on 64 female college 

students. The right-handed ones showed superior performance with 

tachistoscopic words when fheze was an inter-trial delay of 16 

seconds. HoWever, both right and left-handed groups showed more 

accurate perception of words in the right visual hemi fields. The 

f 

dextrals were better with words than with spatial patterns and 
faces, but the sinistrals showed no dj.fference between the two 
kinds of material. Patterns were recognized best when they were 
present<ed to the right hemisphere, regardless qf the handedness 
of the grouF^. 

Marcel, Katz and Smith (1974) found that good readers 
aged 7.6 to 8.7 years showed greater right field superiority 
than poor readers with verbal material. Both groups of male 
readers showed greater asynmetry than girls. Marcel and Raj an 

10 



,ot2Ji^ts that 4re structurally similar. ^Nebes points out that' 
there/ls an inverse relationsliip between scholastic achievement, 
which is entirely based on verbal ski His, ^nd creativity. 

Kershner (1974) examined t^ie relationship bet^^een the 
visual perception of words and forms in right-handers who were 
also right^eyed, and those with crossed later^lizatior|( {rrght " 
hand - lef f eye dominance). He used visual eye fields to measure 
th€^ later^lization of the functions. The highly lateral! zed subjects^ 
displayed superipr visual perception of words but -poorer: form 
perception than the subjects with crossed lateralization. He 
concluded that the coexistence of li,nguistic and spatial visual 
perception in the same hemisphere (left 02^ iright^ is related to 
lowered ability in the specialized function of the opposite hemi- 
sphere. The- groups with crossed or unilateral ocular-manual 
skills are normal manifestations of contrasting patterns of 
neurological organizatipn; with a unique bias toifards spatial 
or linguistic perception. The child who is spatially superior ■ 
should be taught with emph^sts* on spatial skills, so that he can 

use his^ ability to earn. hl« . living. 
, • ' • 

Levy (1974) reported that le^t-handers with normal writing. 

made significantly fewer errors in .matching words with pictui;-jBs 

when the words were presented to the left fields. Normal right- 

banders- showed' a nonsignificant right field dominance, while the 

left-handers who wrote with the hand inverted' showed a non-sig- - 

nii^icant left-field si^riority.. Levy suggested^ that this lack 

of significance was. due to a conflict ^between hemspheric dominance 

and scanning direction. In a dot loc^^tion task ^11* the -subjects 

j^rfornedl better with the right heP.isphere.v 

Levy suggested that the proportion of dextrals in the 



. that ^laterality differences might bi due to the unilate^'ral 
presentation*' Outline drawings. of commoh ea3ily named objects 
are dealt with better by the lett- hemisphere, but facial recognition' 
is^ealt wi'th better by the right hemisphere* . With auditory 
material, the spoken names of digits are dealt with by the left 

: • ' - • • ' ' • . ' 

hemisph^e, .while the right iieraisphere deals with music* 

* Patients with right -brain (Jamijge show considerable 
problems* with reading. They have marked left-sided neglect, and 
tend tb begin to read or write in* the, middle of the page*.. In 
re^ading the ^aze will *fail to return to the beginning , of the next 
line*, . and may even omit several lines* In writing, the material - 
begins in the center of the page, and slopes up towards the right* 

<:oheii (1972) reported that the right-handed suBject takes only 

« 

84 osecs iQilger to matqh letters by name (Aa) than by visu^ similarity, 
whel^ using tt>e left hemisphere* But when nising ^e ^ight hemi sphere 
there is a difference of 181 msecs between name and visual jnatching, 

since the right brain is better at matching by sbape^ and worsle 

% 

3t matching by name* Lef t-hariders show a reversed asymmetry, but ^ 

the differences are less consistent. Cohen (1973) reported that ^ 

' * ft 

when sets of letters were presented to either hemisphere,, the left 
gave response tiroes that increased with the number of letters* The 
right hemisphere showed^ no such increase; it used parallel or * 
holistic processing, in contrast to the sequential processing . 
of the left hemisphere* When unnamable shapes were used, both 
hemispheres processed in parallel* * \ 

Nebes (1975) showed that injury to the right hemisphere 
giyea* spati'al disorientation^ .The patient cannot use or draw maps, 
he misjudges size, tiistance and direction of objects* Th^ left' • 
heikiaphere matches objects on the basis of use,' rather thaa 
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verbal factor, but inferior on tHe performance scores. Peqple 
with a dominant right spatial brain do •not normally go to college* 
They are to be found in the ranks^f the creative arti^sts, as, 
Gardnejf (1975) has pointed out# Many dyslexics l^Ve become famous, 
such as^ Edison, Patton, Harvey Gushing^ and Rddin, Hans Anderson 
never learned to spell • **Children- wh^^H^H^*l^ic problems may 



do well^in college if they can have JiJieir information on tape* 
Gardner suggests, that ideographs may be useful in the teaching of 
dyslexics,. since the ideograph can be "recogrfized by the right ^ 
brain without the need to translate a sequence of letters. 

Bannatyne ^1971) has pointe<^ out that there is no relation 
between, crossed eye-hSnd dogiinance reading ability/^ut dyslexics. 



may show a l,ef t jfoot dominance^ This measure may Be le.ss influenced 

by training than ha^edness. In a group of dysle^cs he, found that 

70 perceht of the boys showed a preference for spatial rather than 

. / ' 
verbal activities. Dy^lexics at^^^ often poorly lateralsrzed, and 

' may have problems with lef t-right orien^-ati^n. r 

McKeever, Gill and VanDeventer (1975) reported that right- 
handers showed right lield superiority for letter stimuli, while 
left-handers showed a mu^ smaller difference between the fields. - 
There were .no differences between the speed of response to the twa 

f 

fields when dots were used. ^ ' 

Hiller and Turn^^ Il973) carried out a study Of the 
develofHBefit qj^^aterality in relation to word recognition. ' 
Significantly better recognition in ^he righf* field was found 
from Fourtn Grade up\ * Re.gardless of ^ge, the heml field differences 
were related to reading achievement scores. . They concluded thnt, 
«the results favor visual laterality, reflecting internalization 
bf scanning patterns rather than the cerelsral lateralizat:^" of 
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.general populatiiin is about*^ Sd'percent. Almost all of these have 
left hemisphere language* 56^ercent of the sinistrals have left 

* hemisphere language, and44 percent have right hemisphere dominance. 

* However^ the' lateralization is not as complete/as these figures 
suggest. . In 35 percent of tJie dextrals, lesions in the language 
area of the. left hemisphere may produce only, a * transient aphasia 

^or none at all. The same results follow left-sid^ lesions in 
65 percent of the i^ini^trals, (Luria, 1974). In children and about 
a third of adults with left hemisphere damage the right hemisphere 
can take over the language functipn. . Sinistrals ar^ more likely 
tct become 'aph as ic after a lesion to, either hemisphere than dextrals, 
ftjut are also more likely to make a complgie recovery. In certain 
cases hand and brain may show an unciiossed laterality. This may 
be found in left-dominant sinstrals and right-dominant dextrals. 

Levy (19*74) tested patients' whose hemispheres were disconnec 
by cutting the corpus callosum. The subjects were ^sked to point 
to a picture which rhymed with another (e.gw^ toes-rpse). They 
chose the right f^ield stimulus on 80 i>ercent of the trials, using 
tl^e" left heraispheM, since they were matching' by name. When they 
were aske<^ to match a printed word with one half of a chimeric word 
(e.g.* deed - de/on); the subjects ^chose the left side of the 
chiner^ on 93 percent of trials, showing that they were matching 
by shape • in the right hemisphere. Levy suggested that ng m 

the adult may be a right hemisphere function. Dyslexia may occur 
following either right or left hemisphere lesions. 

Levy (1969) found that in a male graduate population at 
Cal Tech daxtrals achieved verbal lus of 138 and performance IQs 
of 130, while sinistrals showed IQs' of 142 and 117 respectively. 
The sinistrals were significantly superior to the dextrals on-^Re- 

14 - 
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normals. He concluded that reCnlling backwards requires a visual 
rearrangement of the material* AU. patients were able -to recall 
.'digit spans forwards* 

- Peterson (1974) arrived at the snno conclusion when he 
asked colJ.ege students to solve anagrips t>rescnted irj two t\T>efr,cos^ 
Gothic and Old Ertglish. The problems prosented in t-he fapili< r 
Gothic were solved more quickly than chose in unfamiliar Old English 
The effect was enhanced with nore difficult nnngi^ants* Ho concluded 
that the mental' rearrangement of the letters involved a visual 
component. Subjects remarked that the Old English was difficult to ' 
visualize and difficult to recognize when the -correct solution was 
reached. These data confirm the importance of the vlsuo-spatial ^ 
V aspect of reading. 

* ') • 
Even with^auditory material, perceptual lateralization may not be 

found when the material is nonverbal. Oscar-Berman, Goodglass and 

Donnenfeld (1974) carried out an experinant using pitch contours: 

different contours were presented simultaneously to the two ears. 

The subject was asked to point to a visual pattern of the pitch 

changes. First ear reports ^were more accurate for the right ear 

when* no special instructions were give/i. But when the subjects ^ 

wtere told to report one ear first, the lef t^ ^nr was superior for 

both first and second ear reports. It was .concluded that there was^ 

a greater sensitivity to lateralization by the storage mechanism 

than by the perceiving nledhanism. The use of aj/erbal label did not 

change these results. The right hemisphere appeared to be more 

sensitive than the left for analysis of non-linguistic sound. This 

W3J IfUiJ UveiLJwhnn attention was programed towards one ear or the 

^ther. The conclusion"^wa^--dj;^n that the right hemisphere is 

better equipped than the left to hold some r)on verbal auditory 

stlauli in storage. ^- 

15 . 
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language.^ When the reading ^Qores-iirere partialled_out , the 
correlation between laterality and word recognition was zero. ^The 
j*^ ^greatest increase in the strength of the hemifield difference was 
between Grades 4 and 6. • ' 
Sequencing and Language . 

Sequencing is carried opt ppredominantly 6y~the left 
hemisphere. • Ohe of the major problems of dyslexi<:s_is the ability 
to read letters and words in the correct order. Reversitig letters 
within a word is*ommon. Blank and Bridger (1967) studied the matching 
of various auditory '?nd visual codes and concluded that the basic . 
problem for p6or readers lay in the difficulty itt matching a 
spatial to a i:lmporal pattern. Since the right hemisphere is mainly 
-concerned with spatial material, while the left hemisphere deals 
«ith sequencing, reading requires the close cooperati6n of the two ^ 
hemispheres,; especially in the learning st^ge. Bryderi 11972) 
confirmed that poor rea<iers had a fTarticular difficulty with 
matching 8t)atial'^and temporal sequences, and were worse than good 
readers oi# all matching tasks. There was a high correlation between 
reading ability apd matching skills for the poor readers but not 
• for the good ones. The presence of language skills in both hemi- 

sp^res mi^t interfere with the spatial skills of the right hep^isphere 

* . ,Corkin (1974) tested boys from 6.5 to 11.9 years of age. . 
They w«re asked, to copy the order in which the experimenter tapped 
^ cubes in a series. Poor readers were as good as g«iod readers, but 
when a delay was introduced between the example and the response 
' the ppor readers were inferior at all age levels. Corkin suggested, 
that the t>oor readers iHight have inadequate meTnory spans. 

Costa (197S>* atudi^ the relationship between brain rian^ge 
*ndl8«iu«ncing. Both^ right and left hemiiiphere damage resulted in 
^ difficulty in recalling a digit span backwards. as coApared yith 
ERIC ' ' 16 
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In the serial nenory task the aptiasic's were unable to reach 
criterion vheri five stimuli^ each 75 msecs in duratipn, were • 
presented at intervals of 428 rasecs. With the longer tone 250 
.msecs, two subjetts out of 12 aphasics reached critejfion, Norrrial 
speech occurs at about -80 msecs per ph»neme. At t^iis rnte of input, 
aphasics are unable to. process correctly single sequences of npn- 

i 

verbal tones* The' defect in rapid auditory processing may have its 
greatest effect on the analysis of the rapid formant transitipnp^l 
information which charaterizes certain phonems, Tallal (197S) , 
sttidied the ability of devGlopmental dysphnsics to select tokens 
on c<^mand (blue circles, red squares, etc). The test presented 
few difficulties to normal 8.6 year old children. As^the den^nd 
on auditory retention increased, the p>erf onnance of the dyspHasics 
decreased, ^heir language problems seemed to stem partly from the 
audf tory perceptual ii?ability. * 

Ppsner, Lewis and Conrod (1972) discussed the process of 
reading in relation , to the three isolable Codes: visual, phoftemic 
and semanti^c* Semantic problems ,are found mostly in dysphasics, 
as described above". The phonemic coding ftom visual to speech motor 
programs or to some abstract representation pf the name is the • 
central picoblem of reading. Every child must learn the arbitrary 
relationship between the spoken^'word nnd the written^^ne, and most 
do this easily, bften they have been in contact with the written . 
word from an early age, ^and.have wntched their mothers read fron 
a sinqple ABC rhyme b0Ok ^following along with her voice. Others 
fliay lack this early experience, by which the important coding 
process is discovered almost by accident. The poor reader, however, 
nay be unable to mebce^this link between vi-sual and spoken words^ 
because of sooe unusual distribution of the essential skills. 



Myklebust . (1973) has reporterr that reiding disability 
children often deficient in^the ability to comprehend, and to • ^ 
use language. These two problems are sensra^t**. He found that- 84. . 
percent had positive neurological signs. Locpnotor coordirtation was 

often deficient. ' Such children can lx»^ dis^"tincruished ,frofn the pure 

' • ' - ...... 

dyslexic, who does not give any indicntion of generalized deficits. 

He has however a familial history of dyslexia. ' ' 

Moore and WeidneB (1975) studied dichotic word-perception 
skills of aphasic and normal adults. When the »in jury j^as less 
than six months previous to testing, there was no ear preference. ^ 
After six months, there was a significant left ear preference. The 
controls showed a right ear preference. It was clear that there 
was a shift in hemispheric dorainajice when the left language center 
was destroyed, but this^ shift took about six months. These 
aphaslcs did just as well when they had to make ^n oral response, 
or to respond by pointing. 

Tallal.and Piercy (1973) studied children with developnental 
aphasia, using both, auditory and vfsual sequences of non-verbal 
V stimuli, tones or dots. No significant difference was found 

betweeQ^he visual scores for the aphasic and Vjomal children. On 
the auditory tests, the aphasics were no different from the controls 
when there was an interval. of 428 msecs between two tones. Ifowever, 
as the tones, came closer together,, there was a decrease in performance 
of the aphasics; this decrease interacted with the duration of the 
tone. 'Performance fell to about 60 percent of normal when the duration 
of the tone was reduced to 75 msecs and the interval -to^SO msecs. 
As the-JMfflber of stimulus elements increased, there was a narked 
reduction in 'the correct responses given by the aphasics. The refF(w| 
«Mr« aiate by pushing one of two panels to copy the sequence of tones. 

•ERIC . . ' . 18 
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The Bender-Gestalt Test is said to differentiate patifeen 
good and poor readers* This visuo-spati^l sct^of shapes is often 
Ci^ied very xlv^equately by poor readers* SucH^ a failure tV^'^ 
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process designs is probably reloted to ^ome deficiency in the right 
hemisphere, possibly due to the locali::dtion of speech in both 
heml spheres?* Kop^itz (1975) reported thr:t the Bender--<3estnlt 
differentiates between learning disability children, but not between 

^ good and poor readers. The Visual-Aurnl Digit Span discriminates 
between good and poor readers^^^but not between learning disabled 
readers and controls* Many poor readers nny also be learning disabled. 
Such children have a very shor±^ttention span. The hyp>eractive ^ 
child canf often be brought to a nomal level of function by the use 
of ajq^ropriate medicati'on, Bannatyne (1971) has pointed out that 
children with yiiff j.culty in attention need to Work in a ppdified 
environnent, where there is a minimum of distraction. They need 
careful programming, with tangible rewards for each succe^ful 
activity* • - J , 

^Bannatyne (1971) points out that the familial dyslexic is 
quite different* He has a specific disability* Such children are 
often itrong in spatial tasks and weak in sequential ones* They may 
perhaps have a^ dominant right brain*. In contrast to the children 
with mifliaal brain dam^ge, they do not show rootor-Tcinesthetic 
difficulties* Their severe sequencing problems interfere with both 
8peec|i skills and listening skills* They liave difficulty in 
detenining the sequence of musical sounds, and in distinguishing 
between vowels (e*g* pen and pin)* Many such children can sound out 
a word phonetically,* but cannot blend the phonemes together: to * 

-recognize the* word* ^ They also have great difficulty in linking 
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Posner et al (1972) reported that it takes longer to match 

letters or words by name than by sight, end longer still by class 

(vowels or consonants; plants. or aninalsj* The physical natch is 

a£fected by visual confusion; decay or rotrition, and when so 

« * ^ 

V t ' 

^disruptCKl the name natch may be jfaster than ^he physical one* The 

name match is affected by acoustac confusion. or other stored names* 

The visual code preserves the d^tial organization, wh^le the name 

match goes from left to right; WhM oil items are the sane visuc»lly, 

it does not matter^ how many t^j^«^ are, bi3^ when they are similar 

only. in name, ^le match taks 60 ms.ec^ longer per pair of letters.* 

Thus the tight brain nakes the spati;=.^ rir^tcb when the letters^ are 

identical, but when they nust be named the left sequential brain 

takes' over* ' ' ^ - 

There is a marked effect of familiarity of spelling patterns, 
• • • ' * 

when working with good re^ders* The subject can natch a string* of 
letters for physical identity much faster if they form a familiar 
word* Such word familiarity effects are as great in deaf children 
as in the hearing child, showing that this effect irf du6 to the 
visual match* * Bruner, Olver and Greenfield (1966) argue for the 
in^rtance of iconic representation irT^^^arning to read* 

The name code is the same for visually and orally presented 
letters and words* However, the young child has to. learn the relation 
ship between these two methods of presentation, and for most children 
the croas*modal learning is the major problem in reading* However, 
for sooe children, the difficulty may lie in learning the visual 
^^^ects^ such as letter worder within words, and letter orientation. 
Aphasia chlldreri may fpve a difficulty due to their inadequate 
coMiand of -language* " The emphasis in teaching may thus be different^ 
for different children; 

20 . 
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who had undergone unilateral temporal lobectomy one to seven years 
before testing. All were left hemisphere dominant for language. 
They were shown three-letter words written vertically to reduce 
scanni ng. Nons ense forms were also used. The right temporal 



group was inq^aired in th6 r^ognition of written words and random 
designs in all field. The right temporal lobe is essential for 
ntaxiraum functioning of visual rei:ognition, both words and patterns. 
These subjects took twice as long ns pornal or left hemisphere 
damaged patients. All the subjects 'took longer to recognize the 
verbetl rdaterial than the nonsense patterns. The words were often 
reported as separate letters, sincp the vertical alignment was 
different froft the normal pattern. 

Several writers have discussed the possibility of using 
a more urfttary method of presenting written words to reduce the 
sequencing problem. Rozin et al (1^71) were able to teach children 
with reading problems in second grade by representing the English 
words with Chinese characters. They suggested that reading disability 

can be. accounted lor in terms of the abstract nature of the phonene, 

\ 

and th a t\he "syllable might be nore useful. However, most primary 
reading mat^ial usually Qonsists' of one syllable words. How far 
there would b^Ntransfer from the characters to the normal pfint 
is questionable^^ 

Kolers and ^l^ins (1969) made detailed studies of the rela- 
tionship between the ^^Ofl aspects of prl^^ and the speed of reading. 
They found that varloua^^ttf formation of print produced different 
deg^a of interference in j^^d^ng. Slaple rotation of individual . 

letters alloi'ed easy recogniti^ 6f* the letters. Mirror reflections 

Vs. ■ * 
were easier than inversions. Hei^ei-^di recti on of scan nor 

prientation of letters aCQOunted for^^j^ance individually, but 

the Interaction of the two factors wa8\^ijq>o^t'int. It Vas not 
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a phoneme wit|^ a grapheme. The main effort in working with these 

« • 

children is the menorization of ph6ner<e-grapheme matches within 
Mords as a squence of ' sounds (Batinatyne, 1971). 

Zurif and Bryden (1969) investigator^ the relntion between 
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familial handedness and left-right auditory differences in au<?itory 
. and visual perception. They found that right-l^anders and non- 
familial left-handers showed a right-sided dominance for letters 
on all tasks. The fami;li=l left-handers were better v*ith left-sided 
presentation. It was .concluded thnt CGrebrr.l dominance uos indeter- 
minate only in fanilial lef t-hnnders. 

Zurif and Carson (1970) studied dyslexics with v-irious 
perceptual tasks. The'dyslexics wqro significantly inferior to 
normals in dealing with the teraoornl aspects of nonverbal -uditory 
and visual information.- They A7ere also wofse on tests of nr,nual 
dexterity and dichotic Ix'steninq. The dyslexics' showed dominance 
of the left ear, in contrast to the right ear dominance of normal 
readers. The measures of readina skill, temporal analysis and. 
dichotic listening were significantly related to each other. 

Stanley, KajRan and Poole (197S) tdsted dyslexics with 
spatial and sequential processirj^ nnd found that there w-s .o 
difference between the groups when_they were asked to make a 
visual match with spatial transformation. The children, aged 
8-12 years, also showed no differences between groups in relation 
to tactual serial matching. Both these activities are nomally • 
carried out by the rigjit brain. However, the dysieXics- were . 
infecior on visual sguential memory and on auditory sequential 
matching. 

The importance of the right brain in reading was 
demonstrated by Rosenthal and- Pedio (1975). They studied .patients 
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three transfomations w«re those rer-^d r ont rnpidly, and they accounte^l 
for '481 out of a possible 504 predifcted inerniali tics between rending 
speeds* It Was Concluded that the Component skills reqiiircd involved 
rotation ordering of elements and sensitivity to velationchips 

between elements. The component skills le^-irned in previous trans- 

\ . . 

formation^ can be recorabined to help in .rerding new transfomations^ 

Errors were often due to a temporary failure to apply the appro^ 

priate transformation, so that material w?is read in a more mechc"^nical 

* < 

application of earlier learning. Such nisrendings may r->ccount for 
some of the errors made by dyslexics. Their shaky frnme of refer- 
ence may* include competition between the right and left brains, and 
result in failure to recognize the. orierttr.tio^ of letters or ^^^^^ 
order within words. Is this problem related to the in-vie-^^te 
spatial representation that may result fron bilateral speech centers? 
Studies of such spatial transf ormntions used by Kolers might be used 
with visual fields, to discover the ralc->tive parts played by €he two 
hemispheres. 

The work of Kolers and his colleagues has show^ that the 
brain is extremely skilled in learning new orie^itrntions of/the 
written^ word. Perhaps this :3bility to recognized letter in ^ new 
orientation is not surprising, since we leornt in our cradles to 
recbgnize 9 face or an object in any orientation. Richardson (1974) 
has discussed the importance of the. Cartesi^-Jn frnne of reference in 
relation to dyslexia. He pointed out that there are six signs of 
dyslexia which nay be due to the lack of a visual frajwe of reference. 
These signs' dre latter reversals, fora recognltloit of objects ^ 
independent of ori[entation, defective visual sequential scanning, 
poor visual balance, failure to acquire nonspatial ordering 
relatiorfships, including temporal relations and tonses, «ind finally 

2a 



640 

possible to specify forrially the aspects of the Iqtter that were used 
by the subject to decide on its i^^ture* • e 

• Kolers (1975) showed th^t the recognition of sentences 

involves not only a memory of th^ words but also a memory of the 
visual aspect* He preser^ted sen^tcnces thrit were written cither in ' 
th6 normal ori^fitat^ipn or inverted. After reading a sentence the 
subject was asked^to read aloud a varying number of other sentences 
and then to read the intitial sentence again, in an inverted 

orientation. The measure wr»s the time\ taken to rerd the experimentol 

f \ 

senterice in its two exposures^ The timd. depended on. the orientation 
of both sentences. He found that when the first orientation was 
normal and the. second inverted, it took sixNtimes as long, to read 
the inverted -sentence as to read the first normal sentence. When 

* howevet both sentences were inverted, the second was read faster. 

The first exposure to the inverted orientation allowed some learning 
of the visual aspects of the sentence. Kolers concluded that pattern- 

analysis at the :graphemic level is an ^ssentiol part of the reading 

* ' ' 7 * 

procbss, and recognitio* nay be accounted for without recourse ^to 

semantic contents. Once again the skills of the right brain arc 
« 

^ seen to be an important part of reading. However, the ability to 

use the orientation of letters fof information is a secondary skill 
that flfMiy children may have difficulty in learning., 

Ko^rs and Perkins (1975) discussed the' ability to read 
XJaX transfjprmed in various ways; and concluded that the visual system 
basQS its decoding on thfee ••subroutines". The first trans tormat ion 

involves the siiaple inversion of each line, so that the inverted words 
imist be read from right to left. In the second transformation, the passage 
runs froa left to right, but each letter is reversed. In the third, th( 
pMtage runs fron ri^ht to left, with each letter reversed. . These 

ERiC ^ 24 



' • • 643 

* f 

which inclxides speech, 'requires precise coo?-dinatiop between 
flexion and extension, and very exact plricing of the eyes, tongue 
and fingers, Kinsbourne points out that^thc dominance of t\ie 
left brain for all these sequences. of novements in time is clearly 
of great importance* Conflict between the two. hemispheres might 
le^d ±o strange results, . especially if the right brain is a ' " 
mirror image ef^ the If^ft, • ^ ^ ^ ^ 

Kitisboume arid t/artrington (1966 ) '^tester? two groups of 
disabled readers. The first group wna ^^^ile, with ^ nonverbal IQ • 
20 points higher than their ^verbal IQ. The second grotip of 5 
girls and 2 boys had verbal iQs 20 pointy higher than their * 
nonverbal IQs» In the aphasic Group*! reading and spelling levels 
weJre the same, about 3-7 year,s below chronological age. In Group II 
spellinfg was one year below heading livel , and there yas 
difficulty with writing. No patient in Group I failed the finger 
test, but* all tho^e in GroUp II failed. Five of the patients in 
Group II had a history of birth injury. This group showed minimal 
sequencing skills and. difficulty with arithmetic. Kinsbourne and 
Warrington pointed %ut that such children with cortical deficits 
form a minority in the reading disability population. 

Gazzaniga^ (1974) suggested that the right hemi^here remains 
language rich until, the teens, but later the left hemisphere 
inhibits the language skills of the right brain. Performance 
dominance in one hemisphere inhibits that skill in t!he other. 
Word metchin^S^y sigj^is carried out more effectively in the 
right hemisphere. When the words i^. rj sentence are. concrete' and 
highly imagable, th6 right hemisphere is nctive in deyaJLoping a 
pictorial image from the verbal material, "oison (1973) reported x 
^ that =when dominance is poorly .establish^, there is no difference 
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^ performance IQ that is better tha'fC the vdrb.al IQ. These 
backward readers may have a poor conception' of vertical and 
- horizontal in. space. Hovever. .it' should be mentioned that t>^ere 
%s no evidence that teaching children to balance on a beam, improves^ 
their ability to re'ad. Mattis, French and Rapin (1975) found that 
there was no difference between brain dannged dyslexics and ^^>se 
• without identifiable br^in damage in regard to language and writing 

« , * 

problems. 

Relation between verbal and performance IQ . 

Verbal IQ is usually a direct function ojf the left-brained 
language center, while performance IQ deals with aspects of 
performance such' as spatial and tactile skills that are related 
to^the right brain. Kinsboume (1974) discussed the aechaniains 
* . of hemispheric interaction, and concluded that the function of 
the whole seems to be less th*\ the sum of its parts, fcess 
» , deficit may be found when a whVle henisphere is remoW than when 

tliere^s a focal lesion in that hemisphere. No difference is ^. 
found between the hemispheres with regard to verbal intelligence.. 
The right hemisphere is quite capable of decoding or under stfandihg 
quite complex speech,- even though it cannot '^alk. Lateral i zed 
:>. 'lesions in children rarely cause a substantial loss of receptive 

laftguaofi.^^Brown and Jaffe (19-^5) have suggested that receptive ° 
lateralization may be slow to develop, and may increase throughout , 
adult life. The competence of the right brain for decoding speech 
may include b^th the auditory an d vis ual modes, and its semantic 
and syntactic competence may npi be greatly inferior to that of 
the left hemisphere. Lateralization for output seems to be much 
- mora important than lateralization for input. The rauscalar system, 
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ifttr« Bore likely to show crossed ear-hand^domlnance thin good ' ^ 
Bale readers. A slkilar effect with girls was found only in 
Grade 2« ^ 
Tactile acills. 

Since Many dyslexics have mixed or ri^t brain doednance, 
sooM woricers have suggested that the kinesthetic skills of the 
right brain ni^t be useful in learning to read. Heraelin and 
-O'Connor (1571) found a left-hand superiority foi( reading Braille. 
The Braille reader Boves his ri^^t hand atfead while actually 
reading with the left. IfcCoy (1975) worked with a 15 year old 
feaude who could neither read nore i^ite. She was taught to^ 
read BrM-H* and iaproved rapidly. Rudel, Denqkla and Spa4.ten 
(1974) tau^t children in Grades 2 ^Z^SUgh 8 to read Braille, 
xising a paired associate Mthod. They learnt aijC letters with 
the left hand and six with the right hand. Learning was better 
^Amn the left hand was used, e^en though all the children were 
ri9^t-handed. The actual recognition of tlM Braille letters . ' 
was tbesefore carried out better by the right heaisj^re, even 
though' this recognition aust be followed by the use of the 
verbal aikilU of the left heiidq)bere. 

Witelson (1974) tested right-handed boys aged 6-14 years 
with tactile shapes, which were letters or nonsense shapes. The 
subject: was asked to feel^fwo shapes simultaneously, one in 
each hand. He gave h^s answer by pointing to the two shapes or 
letters -in a recognition display. Even the six year old boys showed 
specialised left-handed skills for recognition of nonsense shapes* 
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betmn the verbal scores for left and right visual fields. 
Dyslexics achieved as good an overall score as normals, but showed 
no lateralization effects. Ho*#ever, there may be coii«>etitioh 
between the two cognitive systems. 

Klatxky and AtJcinson (1971) reported that letters are 
matched better by the right hemisphere In normal subjects, while 
pictures that must.be are matched most rapidly by the left 

hemisphere. Cross-link^ spatial aiid naming slcJrlls longer. 
Thus the usual finding of maximal left-hemisphere performance for 
verbal material and right hemisphere sicills .for pictures is 
contradicted when the response requires the use of the opposite 
bemisphere. That Is, the ri^t hand is used for spatial material 
and the left hand for verbal responses. 

Klisz and Pearsons (^9.75) tested left handers with tones. 
These are normally dealt with by the right hemisphere. Ten out 
of ^showed le^t ear preference, indicaUng the. same lateralization 
as ri^t handers. * The six Subjects who showed right ear prefer- 
ence had significantly MaUer inter-ear differences, and a ^ 
greater tendency to mix^l hand pr^rences. These subjects showed^ 
evidence of 'mixed' later aUty. Amytal studies have shown that 
^ €d percent of .le^^-handers have the typical pattern of left 
hemisphere spisech and ri?^t hemisphere nonverbal skills, thus 
h«^n9 ^ internal lateraliza'tion as right-handers. 

Dichotlc ear tests wre par Ucularly useful in determining 
tlie lopetion of the speech center, which is normally found in the * 
doidnahik hemi^re. Testing for visual fields is more ambiguous, 
Since t^ visJIl matching of words may be carried out by the 
sobdominant h«as|)here. When letters or words must be matched 
by naM, the doianant hemisphere carries out the task. 
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who talk early, this would indicato that there was an inhibiting 
effect, of the apeech center on the development of apatial akills. 

Potae and Coren (1975) discussed the laterality of eye 
anc^liab in relation to doainance* They found that males showed * 
a sore consistent relationship between eye and limb preference, 
together with a stzjonger fye doidnance* This consistency was 
hiffher for males with ri^t eye dominance than for those with 
left eye dominance. Right eye dominance was shown by ^38 percent 
of females, while 25 percent showed left eye dominance. There 
was no correlation between dominant eye and handedness for females, 
while there was a low but significant correlation for males. 
Aaron and Handley (1975) found that girls aged 4.6 years developed 
a left to right scanning strategy about two years before boys (6.6 
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yearsi. , , 

It is believed that non-ri^t handedness, related to mi^^ 
or right brain dominance, may represent a failure to achieve the 
mormal pattern rather than an equally efficient mirror image. ^ 
Boys are. more likely to show left-handedness than ^rls. ^ 

Boys ar« thtt weaker sex. More boys are bom than girls, 
bat the boys show a higher death rate in early life, so that by 
Mtarity th# rati^ is ap p roxi aately equal. In I^ter life wooen 
are in the aajority, due to the earlier death of sales. Males 
ditfmx from fmmtlmk in the absence of a second sex chronososw. 
Their one sex 'ChroaidsoM cones f ron the nother. Most genetic 
dyslexic* arc malm (Bannatyne, 1971). The proportion of boys to 
girls with mild disability is 3tl, while in the groi^ of severely 
hmdieafiped dyslexies. there are ten boys to one girls^ A nunber 
of thM. poor readers aay have superior spatial 'and eotor slcills. 

The aost uu— on lateralizatidtt^ shows the presence of speech 
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but no. difference wen found between tbe. h^nds in letter recognition 
Witeleon concluded thi|t linguistic infomation is analysed first 
into a ^^tial code and then translated into a lioguistic dne* 
He considered tbat tactile remedial techniques may be unhelpful, 
aapec^aily for children with inadequate spati^ processing, since 
tber is no direct link between tactile ixq>ut and linguistic skills, 
irKS<mtr4st to such ^ link in visual and aixlitory modalities* 
Vamey and Benton (197S) studied tactile perception in 
Illation t4 handedness* The right-handed subjects could perceive 
the direction of movment of a stimulus on the left hand better 
than on the right, sine* t^ ri^t brain deals with tactile 
material <tp a large extent. Left-handed subjects showed no trend. 
Rlghjt-handed subjects with a left-handed parent also showed no 
difference^t^tween the hands. Left-handed stibjects with a left- 
handed parent showed right-handed si^riorityj for the tact^e 
stiaulus, but those With right-hainded parents showed no ^syimetry. 
Lj»W^y4 ^ation.ana the sexes. 

- Ttm growth of lateralization is an ii^rtant factor in 
learning to nfad. Girls. tend to becone lateralized in speech 
earlier than boys. Boys who have reading difficulty nay be 
considttrably delayed' in speech lateralization (Maccoby and Jacklin, 
1974). Bjuffery and Gray (1972) have suggested that spatial skills 
are adre likely to be located in both beaispheres; The weaker sale 
la^rality ebcourageftrthe q^t^al skills. Girls are more skilled 
than boys on verbal tasks; in adult life women can compete with 
■en in the creative skill of writing novels. Sherman (1971) 
suggested that the ^■ale'early skill with %iords inhibits the . 
JsislDfiiil of rl^t brain skills such mm art or music, if boys 

nlM talk lat* have better development in spatial skills than boys 

> 
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Still be traine<l in other skills that will allow him to earn' a 
living. There is perhaps an overemphssis'^on verbal slcills in 
school^ though they are not necessai^ily the nost profitable in 
later life. Man lives in two worlds; he needs the three R's 
to deal with tine, and the three I»s. of luagination. Invention 
and Inwardness, that deal with eternity, froa which comes the 
. creative newness that may change the world.' 
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in thtt doninant left heml^here, while the right hemisphere is 

conc^mad with visuo-spatial and sotor skills. Both right and. left ^ 

■ ik 

have this arrangMsnt. Sone children^ mostly male, W 

, with highly devel<^>ed spatial 
represented in both hemispheres, 
these groups may have poor reading 
(1972) have reported that such 

for the eyes to move as much 
They may show mirror imaging 
Ajuriaguerra' (1964) pointed out 
Ifateralized. It is clear that 
reading disability. Any 
Interference with the normal skillVof the two hemispheres will 
"""•^(•duce reading skills. ^ \^ 
Conclttsioos. ' \ \ 

There are many causes' of poor reading, but i^^ is clear that 
unusual lateralization is an impec^ant one, espeeiallyNin the 
worst readers. Such abnormal lateralization may aris^ f rcwKgenetic . 
factors or from brain damage before, during or after bl,rth. \^ 
Adequate performance depends on the cooperation of the two hmi-\ c 

V 

y spheres, each contributing its own special skills. In reading, 
the. z:i^t Inrain recognizes the visual pattern of the words, wh^le 
the* left brain links the words to speech. The right brain is 
apatiar«~€^ l«!ft brain deals with sequencing skills. As the 
reader develops his reading skills, he cooms to d^nd increas- 
ingly on the right brain, leaping direcUy from the visual display 
to 'the meaning of irtiat he^ads^ without ever going through the 
• ipeech i^hnnl sms; until' he comes to. an unfamiliar word. 

The child vbo will never learn to be a good reader can 

- 32 



\ 



/ 



651 

Blum8teln,3. and Cooper, WiE. Hemispheric processing of intonation 

contours. Cortex. 1974, io, 146-158. 
Bogart, E.n. Bimanual response asyrametry as "^an indicator of speech 

dysfunction • Bulletin of the Psychonomic Society / 19^5, 5 

483-484. 

Bogen, J.E. Some educational aspects of hemispheric specialization. 
In: UCIA Educator, 17. Wittrock^M.C. (Ed.) Education and the 
. HMdspheric Processes of the Brain . i975, 24-32. 

Broim, J.B. and Jaffee,J. Hypothesis on cerebral dominance. 

f - 

Bearopfcvchologi a , 1975, 13, 107-111. 
Bruner,J.S. On Knowing: Essays for the Left' Hand . Harvard University 
Press; Cambridge. MA. 1963 



mr, J.S. 
* GrojgQi . 



Brtuaer, ^^S., 01ver,R.R. and Greenfield, P.M. Studies in Cognitive 
Hew York: John 'Wiley and Sons, 1966. 



r 

Brydeq,M.P. iSdterality effects in dichotic listening: relation^ 

V . 

wlttt handedness and reading ability in children. Neuro* 

* ' » - 

# 

, psvcholoaia. 1970, 8, 443-^450. 
Brydel^,M.P. Auditory-visual and aecpiential-spatial matching in 

x.la)biph to reading Ability. Child Developaent. 1972, 

* ■ • ■ 

43, 824-832. 

33 



Buffery, A.W.H. Asymmetrical lateralization of 'cerebral functions'^ 

and the effe'cts of unilatei-&l brain surgery dn epileptic 

patients. In: Dimond,S.J. and Beaumont, J.G, (Eds, ) 

■ * 

Hwdspheric Punctiori in the Hunan Brain , Elek Science, London, 

4 

1974. ^ 

Buffery, A.W.H. and Gray, J. A. Sex differences in the development 

>/' ■ - . 

of spatial and linguistic skills. In: Otmsted.C. and Taylor, D. 

(Eds. ) Gender Differences; Their Ontogeny and Significance . 

Ch\irchill--Livingstone: London, 1972. 
C<^n, G, Hemispheric differences* in a letter classification task. 

Perception and PsvchoPtwtaics. 11^ 1972, 139-142. 
Cohen, G, Heaispheric difference.s in serial versus parallel 

processing* Journal of Experimental* Psychology . 1973, 97,349-356, 

\ 

Corkin, G*J, Serial-order deficits in inferior readers, 

« 

Seuropsvcholocri a . 1974, 12, 347-354, 
Costa L,T)* The rel^tioh of visuospatial dysfunction to digit span 
performance in patients with cerebral lesions. Cortex , 1975 
11, 31-36. 

34 



V 




% 

Dlnond, S.J. and Beaumont, J. G. Exj^erinrental studies 'of the 

\ 

henisphete function in the htiman brain* In: DimoM, J** and v. 
/ Beaunon^, JeGe (Eds*) Hemisphere Function in the Hunran Brain * 

Elek Science, London* 1974* 
Gardner, H* The Shattered Mind * Vintage Books, Raridoin House, N*Y* 1974 
Gazzaniga,N*S* Cerebral dominance viewed as a decision system* 

In: Dimond^StJ* and Beaumont, J. G* (fiBs* ) Hemispheric^ Function 
in the Huaan Brain y Elek Science, London, 1974* 
Hecaen,H« and Ajuriaguerra, J*De* Lef t-Handednesfe * Grune ,and , 

BtJ^atton, N*Y* 1964* 
Henwlin^B* §nd O'Connor, N* Functional asymmetry in the reading 
of Braille* Heurop^ vcholoqi a * 1971, 9, 431^-435* 

♦ 

IngraB,T*T* Ttm natiire of dyslexia* In: Young, P*A* and Lindsley, 

' ' ' ' 

D*B* (Eds*) Early Experience and Visual Information Processing* 

in Perceptual and Reading Disorders * National Academy of 

Sciences, Washington D*C* 1970* ^ 

m 

' Zngf2W,T*T* and Reid,J*P* Oevelopmntal aphasia observed in a 

s 

department of child psychiatry* Archives of Diseiase ia 

■ . • . 

Childhood . 1956, 31, 161-172. -.^ 

ERIC . - , - . ^ • . 



654 

Xershner, J.R, (Xpilaronanual laterali<Y__and dual h«nisphere 

*■ 

•pMTiaUzation.' Cortex. 1974, 10 , 293-302. 
KiMbouTM/lU Mecfaanisraa of hralspheric inter a^kon in nan« In: 

Kinsboume,m and Snith, if.L. (Eds) HeaiispSgric Disconnection 
and Cerebral Fiinction » Charles C* Thomas, ^ringfield, ILL* 19 74 
Kinsboame,}!* and Warrington 8«K« Reading and writing badcwardness. 

^ 4 . * , ^^^^ 

In: Honey, J« (Ed.) iPhe Disabled Reader: Educ^tion^of the 
Dyslexic ChiM aHJohns Hoplcins Press^^^^aitiBore, 1966* 
Klisz,D«K« and Larsons, 0«A« Bar aynetry in reaction tise tasks 
a* a functiop ^ handedness* Jtettropsvcholoqia , 1975, 
, 13/ 323-330. 

y 

Ko^MS,P#A« %>ecifici^ of operations in sentecen recognition. 

Cognitive Psvcfeiocrv . 1975, 7, 289-366. 
Kol^s^P.A. aikd Perkins, D.H# Orientation of letters and errors 
' ib their recognition. Perception and PsvchoiAyeics . 1969 
5, 265-2C9. r ■ ■ 

. ■ - ■ ^ '■ ' ■ 

Kol«rs, P.JU and P«t1cln«, D.H. Sjpatial and ordinal^ C(apon«nt« of 

foxB parewticm and^tsrac^. Coonitlv Pavcholocrv . 1975, 7, * 

. / ^ • . ' 

} 228-267. ^ 

t • . • ' 

/ ^ " ' 




3P. 



J 



655 

«^ 

Koppitz.E.N. Bender Gestalt Test, Visual Aural Digit Span Test, 
and reading achievenent. Journal of* Learning Disabilities , 
1975, 8, 154-157. 

Levy, J. Possible base for lateral specialization of the human brain. 

Ha tare / 1969, 224,^14-615. ^ 
Levy, J. Psychobiological implications of bilateral asymnetry. In: 



Dimond,S.J. and Beaumont, J. G. (Eds.) Hemispheric^ Function in 

The -Human Brain . Elek Science, London, 1974. 
^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

puria;S.M. Visual masking, handedness ^nd laterality. Perceptual 

and Hotor Skills, 1974, 3R, 80^-811. 

> - • - 

Maccoby,E.E. and Jacklin,C.N. The Psychology of Sex Differences . 

Stanford Univcirsity Press, Stanford, 1974. 
Mackworth,iJ.F. Spelling recognition and coding by poor readers. 

Bulletin of the Psvchonomic Society. 1974, 3, 59-60. 
Marcel, T., Katz,L.' and -Smith, M. Laterality and reading proficiency. 

c 

BexuropsVchoIogi a . 1974, 12, 131-139. 
Marcel, T. and Rajan,P. Lateral specialization for recognition of 

4 

words and faces in good and poor readers. Heuropsychologi a . 
1975, 13, 489-498. 

37 ■ ■ 



656 • .• 

/ ■ ^ 

Mattls,S., French, J. H. and Rapin, I. Dyslexia in childr.en and 

young adults. Developmental Medicine and Child Neurolocrv . 19.75, 
.17. 150-161. 

McCoy L.E. Braille: a. language for severe dv.slexin^ Journal of 

» • 

Learning DisabilCtics . 1975, 8, 288-292. ' ^ . 

l4cKeever;w.P.,Gill,K.M. and VanDo venter, A. D. Letter vcrsu? dot 

Stimuli as tools for "sp]|itting the normal brain with reaction 
times".' Quarterly Journal of Experimental P svchology. 1975, 
65, 172-176. 

* • '■ 

Miller, L.K. and^i rner , S.S. Dcvelopi^ent of henifield differences 
in word recognition. Journal of Educational Psychology . 1973, 
65, 172-176. 

Moore, W.H. and Weidner,W.E. Dichotic word-perception of .iphasic 
and normal subjects. Perceptual and Moto r Skills. 1975, 40, 
379-386. 

Mylclebust,H. Development and Disorders of Written Languftge. Vol.2 

Studies of Horaal and Exceptional Children . Grune and Stratton 
. «.Y. 1973. 

■ 38 



- ■ 

« 

B«bes,R.D. Man's so-called "minor" hemisphere. In: Wittrock^M.C. 
(Bd. ) Reoent Research on Hemispheric Lateralization of the 
Huaan Brain, ^e Educator . 1975, 17, No. 9-12. UCLA, LA. .. 

Olj^Dn, M. I^aterality differences in tachistoscopic word recogni-tion 
\n normal and delayed readers in Elementary School. Neuro- 
psycholooia ! 1^73, 11, 343-350. 
O»toh, S.T. Reading. Siting and . St>eTg^h ^Ctfclems in Children . I^ndon; 

T ' 

Chapman and Hall. 1937. 
X>8Car-BerBan,N. , Goodglass,H. and Donnenfeld, H. Dichotic ear order 

effects with nenverbal stimuli. Cortex, 1974^ 10,' 270-277. 
Paivio/A> /Imagery an^ Verbal ProceBses> Holt-Rinebart and Winston, 

H.y. 

« 

Peterson, Anagram solution ticies as a function of initial visual 
pgttem: Familiar vs. unfamiliar typeface* Bulletin of the 
Psvchonocdc Society . i974, 3, 39-40* 

Porac.C* and Cor«n,S* Is eye dominance a part of generalized 

iatttrality? Perceptual and Motor Skills. 1975, 40, 763-769. 



39 



658 

Po8ner,M,I*, Lewis^^J^rCT^and Conrad, C. Component processes in • 
reading: A performance analysis^ In: Kavanagh, J,F, an(J 
Mattingly, I.G. (Eds, ) Language by Ear and by Eye . MIT ^ 
Preds, Cambridge, MA. , 1972. 

Rosenthal, L,S, and Fedio,?* Recognition thresholds in the c^t^al 

♦ # * 

^ and lateral visual fields following temporal lobectomy^ 

/" 

Cortex , 1975, 11, 217-229. 
Rozin,P., Poritsky,&* and Sotsky,R, American children with re^in^ 

problems can easily learn to read English represented *y Chi- 
nese jchaxacters^ Science, 1971^, 171^ 1264-1267, 
Rudel,R,G., Denckla^M.B, and Spalten,E, The functional asymmetry 

of Braille letter learning in normal sighted children* 

Neurology. 1974, 24, 733-738. * . 

Sheman^J«A« On thc^ Psychology of Women > Springfield, 111. ^ 

%. ' • ' 

Charles C. Thonaa, 1971. . 

- s 

silver. A, A. and Hagtn, R»A. Visual perception in children with reading 

y ' . -' . . 

^^aabllitiea. In: Young, F. A. and Lindsley.D.B. (Eds. ) Early 

Expariettee and* Vitual Jnfomation Procegsing in P erceptual and 
Reading Diaordera . National Academy of Sciencea, Washington, ^ 



ERIC 



D.C. 1970. 



40 



*659 

,Silver,R*A. Children with communication disorders. Cognitive 

an4 artistic d ev'elo paent. American J ournal of Art Therapy. 
1975, 14, 39-47. • 

« 

Stanley, G,' Kaplan, I. and Poole, C. Cognitive and nonverbal 

perceptual processing in dyslexics. Journal ot General 
Psvcholoov . 1975, 93, 67-72. 

Tallal,?. Perceptual and linguistic, factors ih the language 
•4iapa±n»ent of developmental dysphasicsi an experimental 

•^a ' - 

investigation with the Token Test. Cortex . 1975, 11, 196-^05. 
Tallal, P. and Piercy,M. Developmental aphasia: impaired rate of 
-nonverbal. processing as a function of sensory modalfty. 

Meurooavcholoqia. 1973, 11, 389^398. 
Vamey,H.Jl..and Benton, A.L. Tackle perception 6f direction in 

relation to handedness and familial handedness. Neufo- 

pavcholoaia . 1975, 13, 449-454. 
Nhite,M.J. LateraJ^ity differences in perception. review. 

Pavcholoaic'al Bulletin .. 1969, 72, 387-405^. 

intalson: S!^ Hemia^eric •pectalization for linguistic and 
nonllngulatic tactual perception using > dichotomous 

' atiaulation technique. Cortex . 1*74,, 10, 3-17. 

•41 . . 



• / V . 660 • 

" > » 

Wittrock,M.C, The generative processes of memory. In: UCLA 

Educator . 17, Wittrock, M.C. lEd. ) Education and the Hemispheric 
. Processes of the ftrain > 1975, ^^43. 
Zangwill,O.L. and Bla)ceraore,C. Dyslexia: reversal of eye movements 

■a. 

during reading. Neuropsycholoqi a , 1972, 10, 371-373^ 
Zurif E.B. and Bryden, M.P. Familial handedness and left-right ^ 

■ % 

^ a\idito£y differences ifj auditory and visual perception. , 

Heuropsvcholoqia . 1969, 7, 179-187. 

•■' * 

Zurif, E.B. and Carson, G. Dyslexia in relation to cerebral dominance 

* ■ . ' 

and temporal analysis. Neuropsycholoqi a . 1970, 8, 351-^361. 



42 ■ 



June 8— P.N. 

OPEN DISCUSSICNI OP MACKHORTH PRESENTATION 

GOBDOI: JHhenVou we talking aboUt the differentUl function of the two 
hteiapberea, vere suggesting that their functions are differentiated or their 
structures are differentiated? ' , • 

MACWORTH: Both. There Is a speech center in the left brain and^ no speech 
center in the right brain, so in that sense the structures Are different, but 
otherwise there is not such difference between thea physically. ^But thtey do have 
different skills. - " 

GOHDOir low, there are som people who assert that if one can split— disengage 
one heaiaphere early enough, the other heaispbere can cospenaate for all of the 
functions of the cancelled heaipshere. 

MACmORTH: This is perfectly true. I know there is evidence on this. We are 
■ore interested in the normal distribution of skilly, rather than the unusual. 

OOBDOi: Ifoea that suggest, then, tjjat the differentiated, functions are likely to 
be t' product of the experiences of a typical hiaan being, and therefore 
Mnipulable? 

MACWOWB: tfall, speech is eerUinly typical of .hiaan beings, I have to agrM. 
I don't think that . teaobiag a ohUd. to apMk alters the distribution of his brain 
fuDotidns. I tMnk tbst be has this area in the left brain nhioh is ready y f^ 
spsseh, liilob probably begins to be aativated even before bs ia bom. That's 
iAm^ tta* spMob is, In the left beiilsDhere. 
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GORDOH: But is speech one of those f-unctlons that can be developed in the right 

/. ^ • 

bealspbere of an organlsa that has bad /the left bealspbore done away with? 



tttCnORTH: Tea, if it's done early enougbi it can happen. 



GORIKW: So that Bost of the fmiictlobs of either hemisphere, then, can' be 
generated by special experience? ' ^' 

MiCKHQRTB: Hell, so it appears. But the distribution between the ^wo 
beaiapberes appears to be the optisal arrangeaent in the specialized fields. 



GORDni; lou aiake a great deal of the iaportance of givkig greater attention to 
the deveLtfp^nt of the rijpit beaisphere. Have you worried about the possibility^ 
that. beBJaj^ric doaiaance serves particular purposes, and the greater 
•quallzation = of it algbt Interfere with the advantage tbat Is achieved by the 
eatabliatiieQt of^Mbalnance? 



MCKMORTB: *No, Udo6*t. Uiink sp_.6ecauae if you train the skills of the right 
bi^aln, then the person will get 'bett«^ with those skills, but it won't interfere 
with tbe l«ft brain. sbould It? ' - 

GpHDOlU Hell^-I don*t Jcnow. But I jwas thlnkli« that, it - teuld ^ that the 
ape</lallsatlODa tbat develop in ' tbe right hemisphere aay be a function of the 
<tCBloaooe otf those specialisations tbat develop in the left. 



NACDfOtTB: Tbat^s true. 



GORDOl: I aa diaturbed: Thinking logically and apeculativelj nov, doea this 
diffarential diatribution of dcain^a have any dialectical effect on the 
operation of the total ayatea? 

MiCDKSTH: I don't know why it abould. I jaean, each has ita own akilla. The 

right' brain ia deAnitely doainant for Tiaual inforution, aa ^ou baTe aeeo in 

.tbeae picturea. It* a not dominant in the aenae that it will control the rl^ht 

hand (though it doea control the left band), but it'a doainant io the aaterial 

* ♦ * 

that it 'a beat at proceaali^. 

TRAfiiSSO: When doea lateralization' occur? 

MACniORTH: It beglna aoon after birth, I think, if not earJLier. In^ fact, in 
^ fetal braina you find a al^htly ^larged area where the apeech ia going to 
darelop. • . 

m 

nUBASSO: Hban ia it coapletadr^ 

HiCDKSTH: It-go** mi lQor**8liig througbout childhood , som .p*ople say it's 
ooapletad at 12; • other people aay It will go to 20 or ao. So I don,»t think you 
oan ■nwai* the qoaatioo. 



mBASSO: Bow reliable ia the Ma#ureMnt of lateHaisation? That ia, bowjgood, 
what would be the alaaalficatioo of a lateraliaed veraua a noolat^rialised child? 

NACmcnH: 11*11, aoat of tbaa ar* latarallMd on* My or *ix>tb*r, but bow 
•oooniU. oaa joa b* in d*t*rBinlof that? would b* iDt*r**tiQC to find out. 
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Fcn^'lnataxK^, If you give the spatiaX' te^ for the right brain, and you find 
that the ei^ld doeao't do tbea ^o veil, then you can conceive that their 
lataralixatiOD ia^idifferent froa oorsal* Sinilarly, if you give verbal tests of 
the left brain, they doo*t do thes too well, aaybe they have^ got thea in the 
other brain. 



TRABASSO: ^-Uben you have clear evidence of brain 4aBage in one of the 
benlapherea, then you sees to indicate clear differences in certain perforsances, 
vhicb by and large have to do' vlth visual and spatial processing. - 

HA^BORTH: And also vith the verbal processing. 



TEABASSO: I think that we c^ accept that, along with the other evidence for 
lateralization and specialization in function* What I as concerned about is the 
ljq)licatiMis of your work, i^h respect to norsal children with no evidence of 
brain isasgn , who fail to read, and whether or not the source of reading 
difficulty is a physiological one; that is, either failure to lateral ize or 
possibly wdetecte^ brain daaage* 

ire you indicating that perhaps sose proportion of children who have 
i J. " * 

difficulty learning to read,, say have a failure of lateralization? Is that one 

of the Isplioations of your paper? s 



MACOfORTB: I think it^s a possibility, but I certainly don*t have the data on 
that, but I would like to try and find 



TIABASaO: Cm latermlita^ion be trained? Ttoat is, if a child i^ diagnosed as 
not beii« lateralized, i# it poaaible by arranging" various kinds of experiences. 
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to triog about latorallzatiOD? 

MiCnweiH: I think of speech in both heeispheres; I think you would have 



probleaa. I very such doubt whether lateralization is scsething that should be 
trained, because it's being trained according to som sort of theory you » have, 
but you don't really know whether it has anything to do with reality. 



PISHES: Lanneberg (1967) and Geschwind (1972) have ^nted out that, the I2th 
year- rei»*esmts a relatively critical period for switching bealspheres' Zaidel 
(197*) devised a technique for exaaining lateralization using what he calls the 
Z-lens. This lens can iapose a "peripheral vision effect," which for^roraal 
reading 'adults, has deaonstrated a vocabulary of a 14-year-old and synt^ of a 
5-y«^-old to exist in the right heaisphere. There is then som degree of 



Jaogusge in the right heaispbere. ilbetber it reaains a continuaUy cooperative 
language or whether it terminatea development at 14, reaaini to be seen. 



lUCIIKSTB: I tnderaUnd ttet laogiMe in tbe ri«ht brain- is not a apoken • 

languMe. it's a Viaual language. Tbe right brain recognizes tbe word, on tbe 
page, biA canoot sound it out. 

« 

PISffiR:* It SMBS to be a .visual inUrpretive language derived froB 8a^>lli« tbe 
printed text. V 

HACnkJiTB:. Te«, beoauM tbe right brain can't -talk. 

PiaOR: Ihat»» nbat I was polatlng out fro* the Tisual study. There are also 
MM iBportttt iaplloatloas for aez differences. There are »o»e difficulties 
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With bojTB on tbe,^M««ption that lateralization develops such ^^^W*^ slowly in 
boys- As it. turns out, in the early grades we find the high predottnance of poor 
^-readers being boys. There are additional probleaa with a strict late'raliratloo 
hypothesis, and Brenda Mllner has pointed soae of these >bt^ One ezaaple occurs» 
- i*<!r I<«Qking at left-handed girls, and. alxed dominance girls in j>articular, 
^ because they behSTe quite strangely. For as it turns out, the norwil decroMnts 
that might be expected as a result of lackii« or aixed heaispheric doainance , 
Just does not show up as a deficit for girls. But when right heaisphere or mi%^ 
doelnance is apparent in boys, there is high risk of decrement! 

MACniOiTH: There is no doubt about it, the older they get, the »or« bojs there 
are' relative to girls in the poor reading class. The ratio is about ten to one, 
by the tiae they get into high sc^l. 
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GUTHRIE: NeasureMOt is Tery, yery" difficult bene. For instance, in dichot 
listening taaks, ■ aeasuring of rl^ht ear doainance for lai«uage aaterials is a 
▼ery Cenuou^ tiuslness , and subject to a Tery large nu*er of sull ■ethodological 
variations. The work of firyden and Keauro and others on these tests shows that 
the effect is rather subtle. The ri«ht ear doalnance is there laider cerUin 
cooditions, and we d<»'t fully* know v^j it fails to appear inder others* So that 
the doiUnanca that appears to be present for the left iMaisphere, for lai^uage 
■aterials, is •oaewbat subtle and difficult to obtain uMer some experi^nUl 
olroiMS t an ce a. 

So while w* hare a doBlnaooe, it's not such a aarked doainance, that we can 
talk about training Utaralisation as a way to iaprore reading skills. 



MiCllfOnB: That's what Z was tryii« to say. 
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tiDTHRIE: I vould liloa to get your reaction to som of the newer techniques ^to 
saesur* Imtermlity, for nuaplep viaual involved response procedttf^Sp that have 
bem OMd at Banrard Hadioal School and other places, to look at learning 
disabled children. Do you think those are useful or not? 



HACOKSTB: Hell, I should' think so* There is a group in the hospital working 
^th evoked potentials , and they deal with this kind of thing, and I think they 
also have quite interesting inforsation. 

Of course p when -you are deitling with brain daaagCp it is a rather positive 
thing. It is easy to se^ whereas I think saall subtle changes in the brain 
Bight be^ quite difficult to locate, ^ * 

THABiSSO: I a disturbed by the kind of circularity here in« the absence of 
independent inforsatioo about degree of lateralization, there is tendency Ih yois* 
paper, and also in.soM of your ccMentaries tn the slides, to sake inferences 
that if one fails in a spatial task, doesn't do well, or takes longer, ipso 
facto, there Is soM'klnd of failure for lateraliiation to take place* Isn't 
that a rather daogeroue sort of diagnostic? 

mCCHOnB: I •■ not sur* I Mntiooed failure. I sorry if I did. 



TUBASte: But it do^ ocM through, I m afraid. 

t 

■ \ 

NACmara: Vhat I was trying to say of the brain wpage samples is that im inow 
their prohlea Is, And we can say that there am low scorfs on the Patch 



Teet when the right brain la dsMged. I didn't seen, really, to carry that over 
to dfsleKios. • » ^ 
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TIABASSO: Veil, nbat lam worrying aboult is kind of convenient biological 
explanatioos for failures to read. 

i 

SkCOKXiTB: Veil, put it tbis^^^, tliere baa to be sose reason, and 1 think it^ 
vould be a great mistake to say it is this reason or that reason* Ve don't know. 

TRABiSSO: These kinds of dicbotosies (left-rigbt; skllled-imskilled), when you 
are dealiog^ vitb people who sbov^^radaticxis of diff%rence, _1 find it very bard to 
coDreaiently take these distributions of differences on cognitive tasks, and fit 
the« into these convenient dicbototties. 

And <Mie of my gut level, eaotional responses to, your paper, and sotte of the 

i 

work oo beaispheric dominance in general, has to do with the very strong tendency 
to classify Imeediately individuals tdio differ by matter of degree into these 
dichotomies. Also, to make strong inferences with respect to jmd^pirfing 
biological procestes completely ignoring the' possibility of learning factors or 
differential experience. 

HACDfOBTEU Veil, I entirely agree with you, that a lot of factors come into 
reading. 

4 



HBATEB: It^a nice to end on a note of agr ei pm e nt, 



TIABASSO: Speaker reqtaasted his comments be deleted. 
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VE4TEB: He are very lucky to bave with us today Ethna Reld, who is here from 
' Salt.Lake Clty^ froa the Exeaplary Center for Readit« Instruction. She will talk 
to us about the Center. 

BEID: First, I want to acksovledse that the U.S. Office of Education has 
proTided us with fwida over the years, the State School Board of Education, as 
veil as local districts, and research funds haye come from the Univer%ity of 
Otah, and Dr. Gabriel Della^Piana, very early in the history of our center, was 
responsible for aany of the strategies that we employed in doing research. 

Just a ooHBSOt, I would challenge the *slgbt approach,* as being a visual 
. approach, as irt's presteted in any basal reader. ^ 

Unless we Bade certain that the child did see the word, there is -nothing in 

a sl^t ap^*oach that ever eliqits a visual response. A sight approach is an 

auditory approach.. I don*t know why it was every naaed "sight." Vhen I teach a 

word by sight, I as very lucky if you look at it. It*s Just by dbance it you do. 

In order for you to respond aj^^riately, you just siapl^ have to have auditory 

♦ » 

sequential acaory. 

The auditory approach has to have fiaion attached to it. A visual approach 
^|pesn*t have to have vision attached to it, or sight approach as it*s presently 

oalled. lou can sake it a visual approach by havi^ the children spell, then you 

/ 

know tbey^ have sem every letter, or write, and then you know they have seen' 

* r > 

•very letter. Without thoH tools, you never know, it j«ould not be a visual 
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AiKl 80 a pbonlc approach is far acre effective, because you dow knoi« for 
8ure» because of tbelr faaving to sound the letters, they are having to look at, 
each letter in order to attach a sound to it. — 

But our data very early said that, yes, auditory and visual learners learn 
Bor^ effectively through the phonic approach, because the pbonlc approach 
guarantees that sight is ixnrolved. 

iad all of these studies are printed. They are printi&d in Doctor^ and 
Master's, dissertations and theses, and I vould be happy to sbow tbes. Or the / 
O.S. Office of Education or Educational Testing Service, also have available 
of our studies. 



One of the iSarliest* questions that i«e asked ourselves, 1 guess, was: Are 
there sore or less effective teachers of reading, and since aatentals doD*t sake 
diffei^||oes in reading success, thin obviously it would have to be tethers. But 
hov do you isolate the teachers who are ^ore effective and less efdtctive? We 
bad to do it through predictability foraulas, and the use o^^e regression 
equation in looking at past testing, and identifying those teachers who are 
teaching like tbe average of the teachers that taught in the past. But you also 
can identify those teachers who wer^ teaching above the average, those teachers 

wbo take their pupils above pre<^l^^<Mi. Tou also can isolate those teachers who 

' 

do not have Cbeir pi4>lls even achieve i»*ediction, or get close to it. 

■ovt through observational s^^as of those two eztreses^ you can isolate 
charao^jMrlstios in their behavior, that are different, and this is i^t we have 
been spendlog 12 years doing. 



But ve hate developed, with Brigbaa TotAg i;nlver3lty, a recording device 

* =■ • ♦ 

that I think algbt be very ■eanlngful Tb all of you aa you do research in the 

future. . 

I vaa really very diaappolnted, vfaen 1- sav an NIE contract go out, or a 
proposal for blda in January for observing videotapes of 400 firsts-grade and 
third*grade classrooms next ye?ir in the United States, and tbei^ observational 
systea wasvantiquated. It was a paper and penci> procedure where you^sake tally 
Barks as you see sosr^hing happen in the classroom « Tally aarks, or pushing 
buttons on coimters don't give you sequence, nor will they give you rated data. 
And if you want to look at effectiveness of prescriptive behavior on the part of 
a teacher, you have to have sequence, but, yon* also have to have rat^ data* 

- Bri^baa Touog Onlv^sity now, with their computer center, has been able to 
develop a aicro cceputer service throu^ a recorder, that we can connect to 
either the telephone or else Just store it in cassette Upes, and ^11 the tapes 
beck each nl^tt that gets 100 counts every second. The coaputer will rewrd 
slsttltaneity of hebarrior. This ia.iCXCiting , because it*s been able^^t^ the last 
year and a half, to do soae thii^ for us that we have never been able to do in 
lookis^ at teaeber behavior.* 

As the data is fed into the ccaputer, we' are geUing the coaputer sheets 
printed out, and in the printout we' are even getting standard deviations of the 
teacher's behavior , as ccapared to the profile of the effective teacher-*so that 
we can get the statistical data sisultaneously, as we are recording the behavior. 

He are also ooiatlnc prob^lr one of the aost critical aspects of class tiae, 
Md that'a lapsed tlM* It's orltloal. Tou woiddn't want tochers to have their 
tey filled with lapsed w nolltlM. Tou get col«ns of it, of lapsed tiae: 
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lapsed tloe in pi^ila* reaponaeai lapsed tiae in teachers* teaching. As you 
ellalnate lapsed tiM, jrou change very significantly achieveaent gains of pupils, 
f tbe data that ve get pn t^ computer , probably the sost exciting data is the 
data on irtien nothing is happening, because you can see great differences in 
teachers as they go into training to pick up these precise teaching behaviors, 
one of which is to makB certain that pupils do not have lapsed tiae. lou find 
great differences in the lapses' between responses. There is not a great 

4 

difference in response rates, but great differences in lapses. So the 
><^bservat local systeas that we have been using, I think are very exciting, 
(^pada, the Province of Alberta, is evaluating work that we are doing right now 
in Cards ton School i)ivision, in teaching' the teachers. The Alberta Province is 
eaploying the Bri^haa Touig Oni varsity evaluation teaa, as fai; as aonitoring is 
cooceroed, to look at tbe change in teacher behavior that our prograa is 
ereatingf and tbe report will com out ^f the University of Edaonton, but it will 
be the Brlghaa Toung University Coaputer Center that will be recording the work. 
He atmotured a way of looking at aaxlaiaii^ . tbe effectiveness of reading 
aaterials. He worked with Een Goodaan aany years ago» and realised that 
aatarials theaselves could build in all kinds of errors.' By testing every 
individual at tbe end 0/ every story or end of every imit, and the end of every 
book, and aceuaulate^this.over a period of years, we couTd find those errors that 
were labeddad through the graaaar, through the difference in thft Hpy that the 
author has written, and the children speak, and so on; across books. And after 
devising, this systea of aaxlaixing the effectiveness, then we could then create 
upplasea t a r y prpgraas and aaterials to correct and aake acre effective 
aatfrlais; ^ ~ 
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Ve discorered that we would not have to do thla kiod of work if we aiaply 
exacted higher levela of aaatery; that you ^won;j^Jjave any errors repeated 
acnpaa bookSy acroaa chaptera^^acroaa atoriea, acro3a .unita» if you achieve \00% 
■artery on every teat that the child ta^es. . . 

^ He did* a K^j^^^lse atudiea. In fact, the time ia so jpiportant, that 
teachers now are^f^Rwed only 18 seconds to 55 seconds to diagnose and prescribe 



for the reading error .that occurs.. Any longer than that, you won't get a 
atati8ticaUv^lgA|ifi^knt change in reading achieveaent* So we .teach the 



teachers i^^ely^oo cowftercially prepared materials. Although we, you know, 
•let school distri^s aind schools use whatever material they pi:esently have, we 
add Materjr teating to it. - One.^ of our studies, John' *Allen»s Doctoral^' 
dissertation took 4,004 third-grade students in the State of Utah. The 
Gatea-MacGinitie waa administered to all 4,000- All thc/se wh<^^iled to read the 
first-grade levei: paragraph were individually teated on basic visual and auditory 
skills. He also had four years of preschool studies. We wanted to find out 
which « was the beat age to introduce academic instruction. We had 330 
three- year-old a and four^ year-olds, and a corresponding nwmber of ^^e^year-olda 
and six-year-olds. • We put thea in the same identical program of academic 
Inatruction, and the same amount of time, .the first year, the second year, the^ 
third year, the fourth year. Our daU after a period of four years indicated 
that the younger Jthat you began to teach them, the >asier it is to teach them, 
and the greater gaina that are made in Instruction. ^ Bu^ we did find out, froa * 
those early Jkdiea, how easy it was to tea^h visual and-^uditory discrimination, 
and .othdr necessary basic akills, which would be preparatqpy for -reading- * 
Although in both of those studies, we just Uught them readily with the teachers 
critical teadhlng techniques. 
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He have had a lot of studies iMtb behavior oodification* One of the 
factors that we isolated Id this effective teacher was the ability of the teacher 
to prcBlse coDtiogencies and carry thea out* ind bne of the acre exciting ones, 
the Alder stud/, we got soae daU that we didn't anticipate* We a^ked 
V .third-grade chd^ren to identify what they really would forT Could they 

identif]^ what they liked to do best and how they were spending the greatest 
aaounfc of their tlae? Ve had interviewers interview thea, classify their 



response and rank order thea. 



He Interviewed the teachers and asked the saae questions. Now,, th^se were 
third ^^aders who were aot. ^pming to rea*; these were the children who^ were 
having difficulty in the, classrooa. the teacher* a list did not correlate at all' 

. With the chiidren*s list. In fact, the teachers becaae very indigmmt. whentWy 

< ^ ^ 

saw the children's ranking. 

* « 

For instance, those children who stated they. spent the greatest aaount of 
tlie da^ doin^^th, they said^ "It is iapossifole, w|r only have 50 ainutes of aath 
a day, they don't kisow what they are talking about*" 

Then we had a cartoonist cartoon^ every activity we* picked, up in either list 
40^ from all ot the third graders. Then^^hese were ^put in slides, and then were 
presented in paired presentations, "Which do yau like to do best, A or B7^ And of 
cou^ their .choiees were the saael But that still didn't aean thart's what they 
^ *were*d6ing each day in the classrooa. ^ 



^\ He then sent observers in the classrooas, and they spent three weeks 
' •dMervii^ each child » and siire enqugh the children were actually doing what they 
bad Identified tbey vwe doing, and spending ^bq greatest aaount of tlae during 
Um dajr deli« tli« thing tbey liked best to do. Now,* that^becue contingent upon» 
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their doing readih^f irst . 

r. ■- ■ V ■ • . - • ' 

The oQtcoae of the ^tudy was whenever a child preferred av «goof-of f* 
^ctiTity, scBetbing that wa^lnot a curricular activity, such aa sharpening his 
pencil, or cleaning his desk, or talking to his neighbor, additional recess, when 
that becaae contingent upon doing reading, it lost its reJ^nforcing properties, 
jand we had to identify with the clOlfl a new reinforcer. And in every instance it 
becaae another acadeaic activity. This was very exciting ^or us, because if you 
can x^inforce one curriculum activity with another, you get a Buch greater gain 
in both activities. ' 

He have done a lot of work, and I wilT Just close with eapbasizing how 

'important it is to teach so no -one aakes ^xt<^% as he learns. Aa the teacher 

/ 

teaches cca^ehenion skills, study skills, word recognition skills, all. of your 
laoguage arts skills, b« aust aove froa what I call a aodel aatcb level, of 
learning to a aeBory Batch level- to a pure recall level of leaminj;. 

He found it, very easy to ^eaefe^ildren to read words, but we discovered 
thU It was not as easy to teach so«e 5f the coBprebension skills, because we 
never really taught coaprehension al^ills. But only t)uestions have been provided 
for OS to test for coaprebension. Questions, give us a way to test, but ^t 
really bow to teach.. He have directives to teach Bany of t^e coBprehension 
skills. And the exciting part is that these direct itJis do not a/low errors. 
Larry Reynolds has a beautiful study identifying that the fewer errors teachers 
allaw,' the finer discrlBinations children are able to aake. The ECRI "prograa 
doef. not allov an Incorrect response. 
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* The nicest thing abou* dioing our research iij that at the aaae ti«e, in order 
to 8i9po'rt ooraelvea, we vere alao contractring servicea with local school 
dfstricts . For a Icw^^^iiijile we were upset because we w^re doing a^ great a»ount 
or work, but now we are^ery grateful, because we have been able at the^sase time 
that we 'were obtaining information from- research, we have been able to put it 
into classrooe iH*actice. lou could *isit soee of the school districts now, where 
teachers are uslx« products of^ research, and ri«ht now in those particular 
schools and classes we don't have any reading failure. 

And uben Hike was talking about 86} success, 1 can talk about ^00%^ But 
it*s. because of the aany, aany years of work and opportunity t\really look at 
what happens to children, where teachers' behavior is affected o»er a long >erio<? 
of tise. 

/ One of the atudies at Indiana Oniversltr was that ij^wasn't as important bow 
lo<« the children had t^n in the program, \b how J.ong the teachers had been in 
the t^OKrae* ind it tooK teachers a second »Ar to be. in the program before they 
had incorporated, tbcise critical teaofier behaviors 4that helped to sake tb« 
effective. 
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